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Abstract of corresponding document: WO9919880 

A nonvolatile memory array has a plurality of 
PMOS two transistor (2T) memory cells. Each 2T 
cell (40) includes a PMOS floating gate transistor 
(40a) and a PMOS select transistor (40b) and is 
connected between a bit line and a common 
source line. The select gate and the control gate 
of each 2T cell in a common row are connected 
to a word line and to a control gate line, 
respectively. The 2T cells of the array are 
programmed using a combination of FN tunneling 
and BTBT induced hot electron injection, and are 
erased using FN tunneling. In some 
embodiments, the array is divided into sectors, 
where each sector is defined by an n-well region 
and includes a predetermined number of rows of 
the 2T cells. Here, the source of each 2T cell in a 
sector is coupled to a common source line of the 
sector. In other embodiments, the bit lines of the 
array are segmented along sector boundaries. 
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-8.5^, t^^n-^E^^r^.^*^^^^8.5'R, 4t^/r^— 

12.— #PMOS#^^?'J, &te£^$BL, ^A-iZ&te-- 
PMOS4# B B s^f, **p+^, :fcp+&; 

16.*»*l*J**.14^##|Sf.^, £#*MkiS ft, frit 
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&Jtff%^%3L$Li&^&] & T.Ohnakado ^ IEEE International 
Electron Devices Meeting Technical Digest,1995,pp.279-282#^.^ "# 
^H^^^^t^- (BBHE) mT%Pft&^fctfR&&&n&j%rQ3L 

p+%16frp+mi8%A£n-ffr&12^.n^&£&tf&&&&^M^&73L^ 

5>]#i£E20t> ^^^]A^t^#^#. l^il^>^24^n-^^#^^^^ 
>£if#22^n-ftl* 12^. M.il^t,^24^^^7ll0 j*. ife^>i-28^ 

ati±i%#^J#26^.ip^lO^, i^p+^18^,^^-6^, ?f^p+^16^ 

4£n-J#El2#-i&, tf^-TLlO&ltmm.. ^it^^iHrT, &fMBmf 

f ^^7ClO^)^<i%HVT^t^^J^-2.5-R. i£#> £;&^fit, 4it 

ifiii^4£#]^26^;fa^-10'££., *#ip+^18, T^}p+^16^n-I^El2^ 
;fr*m(K£, *fr^lOi&W£j&. ^il^^X^T, ^^-^i^if(FN) 

mit^5>Ji^^^J#26^p+^18^^^-3.3-R^^r-l^, -^j&JsjBt&p-t- 
^16^n-^E12^ifc, ^--^iclO^f-^ibo £i&^M&£#-#T, 
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•#*&++4MH**#" 9;£#^/>^No.9-8153tf>jL^., it 
iL#i"1997-^l^ 10H^^f#^t^iL^Mitsubishi Electric Coproration 
(Mitsubishi). T^#^-itlO#^Mitsubishi#-itlO. 

i^T:t3l l ]'l£(scalability), #-WU! f ^,PMOS 8 fl ^f 

< IG/ID > «H BTBT#£& 4 ^ vi^tf *.*.*^3fc* tk * FN 

£3L ^4ff^4t±ftULffi|. ^icl0*^^^50ns^ 

i^Xtfti^li^M^i, PpMitsubishi#-7ClO ( @1) . 9 
;MHV>^f-No.9-8153 1 0Mfc*£^ 6^NORI^^J30^ @ 2, ^ 
^Mitsubishi-^TGlO. 4£ ?»] 30 1*) — *f + f&#.icl0tt*t*J#26i£#£j 

NORI^^30t^###-^tX*rMitsubishiFG^7tl0^il. it 
*F#*jg#lT###-7ttf, ^Jt"TJ:^J^(Scalable)Mitsubishi#-iGlOT 

^f-NOR) , #.H.A-f 1996^-9 ft 10 8 ^t^^Ajika^^^^it 

^Mitsubishi'^U.S.-t^jNo.5554867^J.^.. Ajjika^>U£ 

* £ ^-tf-ftf" ^-^#^^-70, ^Mitsubishi^TtlO^^^^ 



^^^i^ititBTBT^^^%^ii^^r^#-7tlO (0, 0) 

;?GlO, ^*ibl0(l, 0), 10(2, 0)5^10(3, 0) tf^ii 
18jL#:fe^J/9r&te^BL0Ji, gfl7*^-^.6^^%^„ 

*5t**.*Jfe#«4*^.10^<r— ^rt, £p+3U83*n-!#El2 

^^^•^#^^-6^^^H.J.A^^*,^>^p+^18ii.i±BTBTT^n-J^E 
12*»it. $-fiMt&#ftJM.10 ( 1, 0), 10(2, 0)3*10(3, 0)ft 

A^lH-M84Mt^X|>$4t22JL (Aft— 4fc*-if4NK^ 15-20%) . *. 

il*^^#^#-7Cl0^4>p+^18^^%22^|aI^it--- A£ A &l 4it 
BTBTft^^l0ft^^4t22£L^ftfe-?-. ^jfcfc, £ #/^i&-£iLlO ( 0, 0) 
i£4f^^8t, £iMfc&4H$jM»10 (1, 0), 10(2, 0)^»10(3, 0) 

*itl0tt*i&. il#BTBT-f #ft*:#£4Nl£*;|4R$. 

##*5UH*PMJ, k^^PMOS^-^-f (2T) 
^-##-tL. #*2T*7tfete — ^PMOSiMtAft.? — >hPMOS&# H 1, 

^^t> l^^]^^M(sector), ^^L#n-J9fEPH;t, 
@2^&^-Slt^r^^:^^>f#^^f : ^«L**t^lT NORP£?')^ 



ffl3£*#JML9! #PMOS 2T-iH*#*tt*;i#.B; 

B3*ET##;ML«ttPMOS~A'fMH2T) #^#-tg40. 2T#-tL 
40&^^^^p-#J^44^n-J^E42t^PMOS^# (FG) al^^Oa^ 
PMOSi^&^'f 40b. p+r^t46^#FG^^'f 40attff46. p+ 

& f" 40b # i6 . ft il E 52^t FG & #- 40a t$ p+ & 46 p+ ffi 48^. ft 

^. ^^itfFG&^^Oa^^^&^h 2p£>f #541* £ % Bt 

^A*3^ita52. >?-^^180^350 4lRI^*fcljL>ft60«.*tHW#58^*# 
54&^. >^it^# H a a^^40b^%,^t:^##62Ji^ ) ^a^%, > a^^^J, i£ 

ife##62TiSt#-*#niLp-f-'fc*:S!^»**r. 

^^^^i^^FG^^'f 40a^p+^46^p+^48^^-^#^Ji^t. 

^^t^0.55^^L^#j3t2T^7O40^'^^LT, FG 
a a B^^40a*^^i5'J^^0.7 M m^0.65^in^^ilt:^^-^^, #JL^il52 

*^^^^r3E16-lE17^^/cm 2 ^n^#^^^-^. FG&'fr'f 40a# 
^ffc,g-56#m00 . n-^E42^-^^800n/sq^^,ia^-. il#,&#^40b 
*^T^i5'J^^0.7^in^0.6nm6t^il^^^-^^. ##i&# B T |^'f'40b# 

>i^$iJn-l^E42^i^##62T^6t^^^^t. 



^f-m.53*4#^U8). 

m 4, ^ ^ ;ML 9 J * ^ 70&te$Lfr&ft >h^LSO^Sl 

RL^#^M. ^— ^LS0^r2T^7G40^^-f-^— n-I^E42 ( 0) +, 

^^-^^LS1^2T#-7G40^^ 4 i : -^-^ii-J^E42 ( 1) t» ^L#, T#l*£ia 
S0^Sl^-^n-I^E42^#^^|5l^%,^. /3f * PM'l 70 W , 
£-fc^,BL0-BL3#f P^^6t . 

#-iG40(0, 0) &&PMOS&#A#-Y40b ( 0, 0) ifcPMOS FGAtt-f- 
40a (0, 0) . 2T#-it40(0, 0) #p+^50^&##62^#]i£#£]te^ 
BLO^^^WLO-h. 4*«*58&*3»|&<H*&CG0-h, .fip+afc46i£#5»J 

&Wn-I*EJL, ^j*T#2T#-iG406t^p+^46^n-^E^#^^|S]6t^ 
* A ft #- tc40^ *t & . 



3f.fe>&, (CHE) ii^2T#-it40i€#^^. 

4&J.-3HfT, £^f r itFG&>fr^40a##&52T^p+^48;fci&, £^JL 

/ t ^6t^%^^tvi>VflI*>f#54t, ##^^^-^#54^^ *|*», 
Tii.itr^p+^46^n-ltE.42^fe^^8^, #0-2-fM?S^>Jp+$i48Ji, #3. 

^^^-L^, 5ti±l^p+^46^n-J^E42^>^.%ife>£Vcc( ^3 
-R) , #p+i&48##£^-3<f£, #^^^J#58^^0f!j5^#^, 4l.fc*J 
/9 CHE>£>^*tFG a 1i#'f 40a^rift^. 

t > 4& # BTBT# 4l & % ^ >i>v^-2T^7G40^f ^, 
^j&^^itfcaSL. ii^"itit#*p+^46^n-J^E42^#^L^8^., #^ 
03]2-£fc^fiJ % B-^^J £-p+*M8, # J.^J^^J JmS8%Lfo#j 12-f££ £ 
St. ^#£p+^48^n-J#E42-t#,&iSj4l Jl, i£4£$W58£^$] 
54_h#^iL^H^^ £p+^48##€>^E tZ^^^i^^, ^/^i 

^^Mfci&^-fclt, *0M^3&-i£*t*Mf ( FN) fc^&f^lim 
J ( BTBT) #^^^^vi>v^^L^^-2T#-iG40it#^p^. ^titJg., #j 
^#-7G40^^3^6^^%%>aVcC^^» ^-5^#:^^«]^-p+^48Ji > £ 
p+^46*h^>f ^fcte, *n-!9fI*42^##£^%HVco ^^-^^]# 

58^tife^^l-100,iS^.fBl^^8^J^H'. ^^^Bt, 2T#-7t406tFG B °B^ i f 
^^40aX#-f-^^. 

##^rS4, 3^#l^-^70t^2T#-7C40, ^LS0t#2T 
#-iL40(0, 0), J^i^f^T^^. #/^&te^BL0##££r-5#.. 

^T^^^WL0^#^A^^^^# B a «^^40b(0, 0)#£%H, #&*t 
#^•^.^-^040(0, 0) #p+^48^^f!l^x&te^BL0Ji## %i£Ji. £ 



tfFG%^&?„ 8£##f &#-*>40 ( 0, 0) ««'Gfc**VTH#jf : #54-h 

BTBT#£&fc^#.>iA.#J^#54t, &J&;fai£-T 

BTBT#^^%-^^m^T^# L iC>40 ( 0, 0) rt4tik3S,lGtf*£*»*l s ^. 

iii±# <&i%BLl-BL3##,fc4fc % ^ VCC^ * * * ^ 

T^-f-^^^WLO* 1^-7.5*, £PM70#|I — #t##->U0#^&# 

BL3^#]*S^£J^ — #t4^&##^-it40, *p-^7G40(0, 1), 40(0, 
2) #*40(0, 3) ^^9^p+^48-t. & i"^ — £SLS0#n-!9M*42 (0) -&*t 
^^■^.^B-VCO ®^-<&£#->G40 ( 0, 1), 40(0, 2)3*40(0, 3) 
^^p+^48^n-^E42^_t^^.B-#>^7«7^. gjjfc, £ J3tiMf.it 
40 (0, 0) ft&^9j5|, #-tc40 (0, 1) , 40 ( 0, 2) 3*40 (0, 3) + 
*T&#BTBT#£&fe-^. — £«jR**FGtt3FT*fe&flWE. 

it*iMtJt#«*+it + , ^ / &^^^il^^il#^^-iG^'^-f 100^^ 
^^{H%^Vt^^^., $-®tb*<&$'$ki&m. J f-i£. iti±#-%^i^#-it40 

(0, 0 ) * ft - *] 1 ^7G40^ f- 40b##£ # -f- 

^^# a fl a^f'40b#^^^p+^48^^f^<2:^ ( BL0Ji^^ 

^#^j^#6t#->t40^^^FG8 a «^f'40a-^^ri4^^BL0_h^i # 

R§g. Qjtb, ^^^Lit^^^til#^^ic40^-^--^^p+ii48^n-i^E 

42(0) ^Jitffc^^^^^&^t^i^^ . «it#^riC, 
jL£it^ j£ iC40 1 6t BTBT^ifc. 



fcM-&#j FGiSfj t #^BTBT^FN tt ? . 

g PVGS<VT(^^). ^2Ti^40i£#-&&. #J>&##7G 
40(0, 0) ^f^ifc, JI'J^r^^BL0^^#^^-f #-7G40 ( 0, 0)# 
p+$U6-t%,,&#fc>&. ^M^-IMM*^ t. p+^46^VcC=^3^, flf&te 

^BLO^#>j5l^1.2^. #r&^i%WL0#-&, ,3,^401) (0, 

0) , ^^^l^^^fi^^^BLO^^'J^T^-^^O ( 0, 0) #p+i&48 
-h. n-l5tE42^l^^70^^-^^CS^^^^^J#^CG#:^:#^^^^ 

J?»J^fj^#-iG40 (0, 0) ##^T^<5L^BL0>t%,5!]^-f ^ 

1.2#.tf%,,£. 

VcO&^#T&*T t iMt&#tt #->L40# ^p+& 46*>^n- J# E42 ( 0 ) 



8 



344^iMt&#fi&&ftBLl-BL3JL. i&i£#4^£&##t##-^406^ 



#&*I.#58**»<i iti±FNM,^i^^2T#-ic4it##-J^. *#. 

^^J^-^ — ^LS0t^#-^C4O, J9f-ife^ftWLO-WLl*«^*J*54.8.5 
-ft, &Jb^^&£^Of ft^;^40i§&$BLKft. #r&&SOftii-.l# E40 
(0) :fr^^&CS04Mfc^#£^8.5^. J*T&&LSOtt4£#]4tgiCGO-CGl 

^t^LS0t^#-^40«^94t54Jit4M|n-BtK42(0) +. 

^n-fr£42(l) MMtt^Vco ^^*t^#^^JLSl t ^2T^tC 
404 * ^£U&S0 Jl&#«* * J!HM£ ffi A . & -f* St *-» X T£ jMfc 

■ 

&#^Sl+#-;^40#^##54jfcii-JftE42 (1) *J*I 2Wf 91 i ifc % , Q 
ifcit#Mtt^&4fc«*&CG*#*#&^.5^*:£te ( zpjt£ ) , 4 

^T^^^^^^^#^^*J#^CGJi^iE.%^i|t^VT^^T 




*1 









-7.5 




vcc 




-5 








8 




8i£Vcc 




>£X 


iMfc # & # />^t- & 


if JL 




vcc 




vcc 



10 



4-2 







V - 








VCC 




1.2 






<5c IPJ W 






vcc 




vcc 




vcc 




vcc 











8.5 




vcc 








-8.5 




vcc 




8.5 




vcc 




8.5 




vcc 



ii 



#.**4l9! PMOS 2T#-tg40 £3L T m#&^#lT-¥-ib, 
Mitsubishi^itlO ( @1) -fife., ;ML9I #2T-£iG40>b#.ic 

10 ( ©1> ^M^^BTBT-^. £2T^40ft &4£&# B 1,#- 

^40a-^BTBT^4^I^^. #J>, ^ i4# 1^^706^ #-tc40 ( 0, 0)i£#^ 
^Bt, ^r^^BL0^#^^-5-R, «#Jfc^ifcWL0*iM***fr-7.5#. 
(■*tVcC#**34fe). ^.b^r^, #-5*#fc^fi0fiMf-iL4O(O, 

0) ^p+^48Ji, >^t?a^iiati±FGI^f ^BTBT^^^^^>i^i4#^)tt 
#Ti&#-iL40 (0, 0) 

Q j*^it^#-7t40^^^p+^48-^^ri^#-^,BL0Ji^ $ fc^-fil 
#^VcC^^^^^-t>f ^ ( &^n-l#£42 (0) #VcC> - 
#-F£*aUMfr-¥-iC40 ( 1, 0), ^p+^48|E.VccA^^^, *n-#E 
42(0)^7VCO *^#> *-f>^^^til#^#-iG40 ( 1, 0 ) **S*/19M*4L 

&5.5fctL&$L&&tfj&fflm£iCGl (8#.) , p+^48 ( 3#. ) , p+ft 
46 (3*£) #*n-l9MS42 (0) ( 3>tfc ) fe&H iMfcifc#4**ifc40 (1, 0) # 
j$*54-t. iMfcs&#tt4Mc.40 ( 1, 0) 6§ ^4»54^p+aS484Ll3J ^ 

#-tg40(1, 0) 4***54 1. ^BA^t^^-t^ifcTFNtt?^*,. 

Ff?']30 ( @2) t^^lTMitsubishi+TClO ( ©1) #p+^18jL#-£S^f'J 

^7Gl0^p+^18_h, ^JL^^$>J-^^ri^#-iGlO>|5tlSl— ttf 
itl0^^p+Sl8Ji. **£;M^tt**^^^ + J^#*tt,' ^ 
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teifcFNISi. f , &BTBT# 3L¥j & % -f- ii. A.*J it £ iMfc&#*it, 

106* 94*22 1. HA, &£iMt&#4 L £.10, Sp^iClO ( 1, 0), 10(2, 
0)^10(3, 0) ^BTBT-t&^FG&fi^. -t#r#-&6$, £i£ 

T £ WiMt * t ®* M # BTBT# JL # & % 

#-iG40^Mit^56>&J^lT#-iGl0^1^ilWt,>g-24^^„ £^Jl*J§ 
^t^^^^^^il^^56#^^^^^#2T#-^40^^>ft^^^ 

10tt#&50|isftl&, ^^^^^^IT-^^Oii^jT^lOjaS^^^^^. >£ 

J3NL, ^^^St2T#-7C40^FG^^f ^^40a^J^'fi%i£VT 

^J^Vx^-4.0^-4.5^4LfSJ, ^^^Vx^-2^-3^^.)iJ. ^ ^, >^Mt-& 

>^2T#-iG40^^^VT^^TJ^#-itlO^^Vx^^'^#^, 
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«;4l |$ 70 # 2T#- >C40 .fiifcr, ^ f # & |L 
* - 

EEPROMFf?']##:&. 

Mitsubishi^ iclO^tfc, 2T^-7o40^^L^#-7t^^?>^^ai.i±^:^ ^ 

i^#Jfc^#ita B «^^(pass transistor)82^^lI^^^,GBL-h. JL*f, # 

4£#H#-f CNTR ( 0) &«, A^*aSl>*£tt#ifcA#.£" 82 ( 1) 
— — <fc<ft, ^te^BLOO^BLlO^] &&&3&£#.?82 ( 0 ) 0^82 



( 1 ) 04U(^£|j|!1£&4£$GBLOJi, & +*t*i<f*-?-CNTR (0) **CNTR 
(1) 82 (0) 0**82 (1) 0#-^i&4£&. 

Jlif^|£*j80tt2T**40ifc<fflfc*L ^&^4&l&tf^#iM$3.#-# 

^^fiJM^^BL-L. 5frtt$UM<j80tt^£.40 (0, 0), 

$GBL0*MMt'£tt-5<ft. (^tt«-**AVcc^i : '2.73f*»3.6<fe4LPQ) . Bt 

&/>-&&CS ( 0) l£9]80ttn-ft&42&&#;Mtfefei&VcC- * 

— (0) *4&3ttfc£L, *|*>-7.54fc, iSlJNltt&AlMF 
82 ( 0) , J^ift##J&&'£ftGBLOJL# A fcvMS^iJ/^&iate^BLOO-t, 
#J^&**MJ0[-3Mf-*.4O (0, 0) «^p+A48Ji. PM80**fli-&#- 

£.40(0, 0) )a«Ji*^70^<ft**^J9t#*i4^r^at4f46«. 
£4ft4Mriq, #*>i&i±#&#]^-f CNTR ( 1) *Ji. 
VCC**-***. *.JMtfHe.A4t* 82 ( 1) *t-f i»4UI4Mf- 
&&&&GBL0-hti ^ fe,&;F*U5^J iMt&#ti&Slft&$BL01 Jt. 

*#^Ott*!MiH*#Jtoffl, ^"it<a*4#***#82j6L*fcf- #*H4lt 

««.^fit^/3tiln-J*a42Ji^jE.ifc'&»*- 

^#C-*ife T*-iL« tf^;MWMi*^JI*.*. 4JL9S 
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